Binding of N-acetyl-chitotriose to human lysozyme.
The interaction of N-acetyl-chitotriose ((GlcNAc)3) with human lysozyme [EC 3.2.1.17] was studied at various pH values by measuring changes in the circular dichroic (CD) band at 294 or 255 nm and the data were compared with the results for hen and turkey lysozymes reported previously (Kuramitsu et al. (1974) J. Biochem.76, 671-683; Kuramitsu et al. (1975) J. Biochem. 77, 291-301). The pH dependence of the binding constant of (GlcNAc)3 to human lysozyme was different from those for hen and turkey lysozymes. The catalytic carboxyls of human lysozyme, Asp 52 and Glu 35, were not perturbed on binding of (GlcNAc)3. This is consistent with the previous findings that the macroscopic pK values of Asp 52 and Glu 35 of human lysozyme are 3.4 and 6.8 at 0.1 ionic strength and 25 degrees and were unchanged on complexing with (GlcNAc)3. An ionizable group with pK 4.5, which participates in the binding of (GlcNAc)3 to hen lysozyme and was assigned as Asp 101, did not participate in the binding of the saccharide to human lysozyme. Between pH 9 and 11, the binding constants of (GlcNAc)3 to hen lysozyme remained unchanged, whereas perturbation of an ionizable group with pK 10.5 to 10.0 was observed for human lysozyme. This group may be Tyr 62 in the active-site cleft. The binding constants of (GlcNAc)3 to human lysozyme molecules having different microscopic protonation forms, with respect to the catalytic carboxyls, were estimated using the binding constants obtained in the present experiments and the microscopic ionization constants of the catalytic carboxyls obtained previously. All four species of human lysozyme had similar binding constants to (GlcNAc)3. This result is different from those for hen and turkey lysozymes.